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mx\-. 2001/11/2 



[mm 



Ultimo] 



mm& ni4252i chi o\m mm , mo 

91 ^SOi! °\m ii^M S S^UULK LW Z\ 21 

(21) LWE.121 
§8g (21) 



18 a 

0 £ 
0 2d 

14 m 

586,000 



29,000 SI 
0 £! 
0 £! 
557,000 SI 
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-g- *ah£.*H ^ ^ # ^# q-o]Es}o)^( T aON) ^ <>l-§- 

?fl^AlEi^ ^ « 0 v«H cfl^j- ^o_s, s-Hfj £}Jf ^ofl MPSCMetastable Poly 

Silicon) ^ P-doping-i: ^l^Rr £-7ll<4 U*tf- ^-a] l^M^oI^ 

^^tt 3: 31*1 ^^M- ^*Rr (in-situ) ^1*3^- 

SL^, ^ #7fl-I- #^A^ ^#1" ^o]jl > ^sflofl - ^ A>o]oll ^ 

^7} #^*Hr ^-fr ^ $1°]*], ^*]B\B] -g-^(Capacitance)* 

£ 5 
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1020000080483 #^ 2001/11/2 

^-a] u|-o|E^-olc ^3)^2} wj-^ {Method for manufacturing 

Tantalium Oxy Nitride capacitor} 

£ l£- ^ *]^-8: ^ ^ . ^ ^ja^ MPSC^ MPS^r £^1^1 °>-g-) 
£ 2^ ^-71 l^l-ofl ^«fl MPS ^l^tr M-E}\£ E^oIb], 

oiMefoic 7fl3 ]AlE^l- M-E^lfl^ s^ojcf. 

100 : ^ 102 : ^s}-^ 

104 : fl## ^-a] u}ol Ee]-olH. 106 : ^ ^ 
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w 1020000080483 ^ 2001/11/2 

<io> «H3£r «VE*I1 4i^> ^ ^ 3rfM- i4o]E5|olc( Ta 0N) ^ oj-g- 

7flslA]E^ ^ aj-^oi] cfltb 3} ^-^1 #^°fl MPSCMetastable Poly 

Silicon) ^ P-doping* >?=HSRr #7\)S>)- ^^-f- ^-a] q-o] e E±o)e. 

^-§- 3^*Hr ^1^1 ^2}-^-* *8^*Hr (in-situ) 

^ ^)Mr ^ fe^li, ^efl°fl ^-71 ^ ^ A>ol^ ^sj 

^£7> #4iSRr ^>£-g- 3* ^ 5£°H, ^3^3 ^ -§-^(Capacitance)-g- 

<n> ^^^.S-S, ?ti £*>-i- *K£*fl ^^Hl # 

^^>7fl 3^ 3-^5*1, 0>H^ ^7>7> i^^s)-^^ nj-ej. 3-7]^ 4 

<5>^6>*>fetfl «>*fl, 4i7>^ ^*H1 ^Atb -g-^ ^*HI ^7>*flo> ^ £ 

o] ^^o] ^o]^, 64M DRAlMtfa] ^*HH ^^.s S}^ ^ 

30fF o]^-o] ^o. s o^cf 

<12> o^sq. ^-Ol >^X>^ Jl^^S}-7l- ol-f-<H^^ ^ 3 A) E^ ^ 

fec-fl 3.7)9] ^TflS 7ti3H&|-I- ^^-A]?1^C1] £M o^-g-ofl 
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1020000080483 <Q*}: 2001/11/2 

<13> oja}^ zj- <g*fl4M 7fl3lAlE^ Qf>\% ^^\7) 7-2: 

^, ^ ^ 7fl*H^ l^TT ^ 

<i5> <>.*{ MPS ^ 7>^tl: ^SSM ^.-f ^e]^ 

^el^ ^ ^(100)-|- ^^jK^H*- ^ 

A oM 2.<y=ol $>£3 ;^o|| cfl*fl ^ ^a^ji M-^i, ^ 

Hl^- iif JEf^Hr 71^1 # Af-g-^ MPS# ^(MPS ^ ^T^l), P7> 5. 

^ 7] oj-g-s}^ p-Doping* ^AltVcf.CMPS £^ #7fl) 

<16> 7><3 ^)7l*>7l ^ HF, B0E, SK*. SC"1 ^ °}-%-*} 

*3*H, #7] *HM^ Si^- ^-71 ^sj-^C 102)21 N-i- ^r-g-^l^^-S.^, 

^7l §HL ^ S.^} Si-N ^°1 5 tfl^l 20A ^S)^ W-.CfHJ" 

< 17 > ^j-71 4^1 q-°lJ=2W£. ^3 c]-^# *lMs| ^HlAi 

IH 1 -^ s|-«r ^r-S-Csurface chemical reaction)* ^-*fl U:iM-°l 

#7i* A>-g.^ ai^^ ^( 104 )# ^an^itM^M- M^m^l 
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<18> ZLE]J1 ^H, #^P>1- Oj-g-^ #7] £^-g- ^SM^T^ ^ 

i» ihmsi ^ sa^-.e&M- ^1 M-°me]-oi£L o]^, 

3#*H A o VJ f ^^-(106)* ^-a] q-ojE^oi^^ oi-g.^ 

<19> ^-714 ££r #2fl^ 7^^ ^ ^ ofl ojo^ , ^ ^-g- ^-A] i^o] 

S£H= Si-N J^* ^cflA]7l7l ^^fl #^n>l- <^7lt!: 

#Ej|oJM ^1^5]^ «)-, # 7 1 #e}^n>ofl o]^ ^7}S- <£i$\ 7}^ 

^^(LPCVD)A5. a] 1401^5^.0]= nvo] o] 3Jj <^fl ccfef 

# ^-A] Uj-OjE^ol^ 45OIC ol§>^ ^oflAl ^3}-5]c>|0> ^7] ^ 

<2o> £E*V, ^-71 MPS ^Tflaf ^iJ-g- ^-a] l^e e}.o};el ^ ^ 

^ A>o]^ #S }^ ^"^Al, ^-71 MPS ^ ^j-o] £3g( HIGH 

DOPING) € 91°) afl^^M *>-r- 5t€ <?]^ ^£7> ^ 5^ w>, 

o}3_ o]«|] s>^- ^i^-ofl o]o) ^ £7 > ^ (depletion)^ 

*r 5a°H, ^^s)^ 71]31a1e^ ^ -g-^=( capacitance)* #4^1 a] 7^ ^1 
3°! $14. 
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^ 1020000080483 2001/11/2 
<2i> olofl, 3-133 slxh*. Aj- 7 )<4 ^-o. ^ 7] -^ g-*fl^ n^}7] 

MPS 5L^g #7H«- €M ^1 M-^lM^ol- #?fl ^o) ^5).n| ^ 

#31^ ^ f-^l(in-situ) -f-s^ &%x\ o_3o]ig + oi 

^^1 ^-§"§- %k<U ^ SItt ?MA]Ei ^ ^T^t-fl olcf. 



^; ^8-71 ^ tfl^H afe #*1 *]zM- ^I^^ji , ^ 

Sl^ ^» S^SRr 7131-1- A>-g-*H MPS* ^ ^ 5}^r #711^; ^"71 #7fl 

P7> ^ 71^11- A>-g-*H MPSS^g-g- ^l^Rr #7113-; Aj- 7 ] AlSj 

€ ^ it^-f- ^1 M-oiMel-ol= ^^S. ^sj-^-g- ^3J-*Hr #31 

<4: ^71 tfofl #t-f-Ol i^-Sl s}*)- ^7l# A}-g-SH #^fl- ^-Al 140I 

EB^ol^ f^Kr #3121-; Aj-71 #7ll ^ £#-g- ^sj-A] 7M 

M- ^^>^1^ ^1 l^olEEl-olc ^Ell- AjA]^ #7fl;* ^"71 ^ 

Ir^l ^-^1 ^-##-g- 3f^H ^ *g^*Hr #7115. ^3-2-3. 

*m ^*1 M-o]E^olH.l- 01^-*}. 7fl3lAlE^ tgAj tij-^^. 
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1020000080483 °J*>: 2001/11/2 

<23> 5Eth £Sr ^°\] °J°H, ^ MPS ZL^^ , MPS 

£^ ft^l- ^1 M-ojEei-olc ^b^V 91^ ^"71 MPS ^ # 

<24> ^7}d\)x] ^ ^ $X$=r , & ?flsHBl "^£r MPS 

^1 ^o]E5|o]c ^^e) i^ol ^u_V cj^^ ^.o. 

^-SL^Tfl sq<H, 41-7I -g-^ ^ MPS ^^°l7l- ^fl^ 

<25> a. ^g,g. MPS S.*8 ^r^rl- ^1 ^ojE^-oi t= ^^e] 

t£ HF7> 71^11- A>-g-^r>^ ig- ^ ^o.^, t3>^-^*]-7fl^ HF/H 2 0, 

HF/H 2 0 2 , B0E, HF/CH3COOH/NO2 ^ £^ 71^1 # A}$rfgr ^ ^ . 
<27> H^Jl, ^7] MPS* ^*Rr #3] a\] 0X0] A] , Aj. 7 ) j^g. if-^ 

71^15.^ SiH 4) Si 2 H 6 , SiH 2 Cl 2 » a^*]^, Aj- 7 1 ^-g- 5.0E-04 



20-9 
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<28> #7l MPS £^-§r ^Al^ l.OE-03 500 torr^ <S^ 

g 500 ifl*l 1000°C^ ^E^i^ ^*8^M uV^sH, #7l ?7\ S^HS ^ 
7)^]S.^ PH 3 « S.^Rf 7l*H* A}-§-^ ^ H >S^S>7fl±=- PH 3 /N 2 , PH3/H2, 

PH 3 /Ar, PH 3 /SiH 4 Mr «>^^4. 

<29> S*K #71 ^Sj-Bj-i- ^a^Kr #711^ NH 3 7l*ll» *\$-^°] ^^}JL, 

0.1 ifl*l 200 torr ^1 ^ , 500 ifl^l 850*0^ ^-s.*>ofl^ ^«8#ol H>^-3]^>cf. 

<30> ZISlJl, #71 ^-Al uj-olE^olJE. ^^>^ 

#71 SH* ^71^ oH^EflojE^. Ej-^-f- Sj-^-#-& MFC(Mass flow 

controller)^ ^ S^7l^ ^-sfl oj D j f tc^ f« e ^^ 

*#3r ^-g- 150 xfl^l 200 ^5L ^^HH ^^1^ ^ ^ 

#7l Si- ^ <S£- 2}-^ ^7l ^ uV-g- 7>i°] 0 2 7l*fl<4 NH 3 7l^m 

10 ifl*l lOOOsccm -fr^^-S ^ ^^=*H tf-g- 300 ifl*l 600 

°CSl LPCVD ^^N^H *>-§- Al^o.^ «1^^^ f^lJ-f- ^-a! uJ-olEEj-ol 

x= «v^-o. ^ o. ^ 01 cf. 

<31> PEth #71 fr^-g- ^-Al q-o]E^-ol= El f5}s4t <>l-8-*M 

200 tfl*l 600°C^1 ^ NH 3 (5E^ N2/H2, N20, 02 3-^71)^71 «HH 

* ^21-^7171^., N 2 0(21^r 0 2 ) *fl7H*l (^)#2}-Al^ ^ #712}- 

^ ^Bl Al^^-O.^.^, n>ol=L^ =L& £ ^-g^ 

^§>J1, $^£1- ^#Al 2] ^ olcf. Ojeltt ^-Al 140IE 
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€«Hr #7)3 s^oi i^ls^ -g- ^-8; ^jf^ ^ flc)-. 
^rl-f- ^1 i4o|eb^o]c «^-a- #3]"*!- 4^- RTPCrapid thermal process) BE^ 
^7lS* o]-g--§- ^-f 650 950°C2l ^£ ^ NH 3 ^^(SE^r N 2 /H 2( N 2 0, 
0 2 «"fl7l) ofl^i 303: tfl^l 120S" -S-^V ^5H?l7ii-f (^)A>2fAl7l^ * 

<32> ZL^Jl, 4 V 7] ^ ^-g- ^*Rr Sa^^i, ^7l ^0.3.^ #5) 

^el^CPoly Si), e]e}-^ M-gIM^I = (TiN) , i-MS^r °1 = (TaN) , 

(W), M-o]E5}ol = (wN), ^<2l ^e^H^CWSi), ^Miq-g-CRU), -f-B|N 

-g- ^-A>ol^( Ru o 2 ) ( ol^f-dr), ol^# ^. A >olH.(Ir02), ^^(Pt) ilS 

*1 H#<HlAi ^Hfl^ ^-fr 1- oj^o] 3* ^SJL 

<33> ^«-*V #jl*}-o} ^3 «>^tr ^H^l tfl^ ^1*) 

oflAlS ^A]^ ^Jo}4. 

<34> E £ 5^ ^ n}- = ^ ^-fr ^1 M-o] e^o]= ^s^e-^ 

<35> a. g-igbq tcfs^- ^-g- -g^ji^l, -f^l £ l°fl 5*1 € w>^r # 

•^•(100)* ^3r4. °H, #^8r <#7] tb 2°1 MPS >83M 7>^tr £ 

trfl ^ 
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A}-g-5q^ SiH 4 , Si 2 H 6 , SiH 2 Cl 2 ^ ±if 5Lf-*Hr 7l*f| 

4 PH 3 7> i^-sH PH 3 /N 2 , PH 3 /He, PH 3 /SiH 4 , PH 3 /Ar ^ 7 l3l» A r -8-*H 

560°C^1^ £r5L<^H f^S]^ ti]^^ n^-o. A}-g-*Vt}.. o] nfl , # 7 1 7l 

^ A^^oll}, -g-O} 2:^1^- Cf^^ ## 7l#(MPS # # 

<36> cf^-o.^ ^7} 6\) x] £=L6\] HF/H 2 0, HF/H 2 0 2( B0E, HF/CH 3 

C00H/N0 2 ^ 7l*fll- Aj-g-*}^ ^ai/^ai ^z}vg- ^Aj^zL, oji- i.OE-02 

torr ol§>o] oj-a^. _oxlX|?l^ jg-^ofl £_&z;}t£x] , 5.0E-04torr ^§>o) cg^ y 
700°C <>l#£l ^£ «HH ±it Sf-*r SiH 4 , Si 2 H 6( SiH 2 Cl 2 % *\-%rf>} 

^ %7\ ?k^%$\ %^ Wm ^#W. (MPS %^ #711) rfn];, # 7 j 
MPS^ £ ^4 ^ ^:^7> £^ofl^ £Al^l 

<37> ^-71 T^Jl i-H, 1.0E0-03 tfl^l 500 torr^l <$% , 500 ifl*l 

lOOOM ^sHH PH 3 7> ^S\o] oj- PH 3 /N 2) PH 3 /H 2) PH 3 /SiH 4 , PH 3 /Ar ^ 
^1 71; 31^- a>-§-^ p-£3g o. ^^.(MPS #7ll) ^£ £ 2^ #71 
MPS ^ ^^fr £AltV S^ojcl-. 

<38> zl^ji i-H, #71 4^ol ;jl^s} ^ttH*lH(in-situ) NH 3 71311- ^>-g-^> 

<*l #3 0.1 tfl*l 200 torr, 600 ^*1 850°C^ ^S}-^-(102) 

1- ^1^-0.5.*] , #71 NH 3 7> S}^- #^-21 SiSf *]-§-*l-.E-Ij- *H £ 3<>1H S.^ 
wl-sl- ^-ol 3T>«. s ^o,| ^^-^(Si-rM^l 5 ifl^l 20A^1 ^^1S 
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<39> ^7} 4*-A] l4o]E^o]c ^l^^j- ^ ( ig-^-g- oflig 

e flo]Esq- ^ Ej-^-f- MFCCmass flow controller)^ ^--g- -fr^ ^7} 

» ^€ ^ 5Efe ^-^-tb 150 vfl^l 

7] % 7l^o] 2f<^^ 0 2 71^2]- NH 3 7l^» 10 lOOOsccm -B- 

ZfZf ^^§>^ -^^*V i}^g- 300-600t:^ LPCVD ^i-lH^ ^ a] 

£ 4^11 *\ tl}<4 ^-O] H]^^ ^•tf- ^-A] Uj-O] E^o] c. MVn|(104)^- 

^ <r 3-A] ufolE^o]^ ^Aj c^]) 

<40> o]^i ) i n -situ ex-situ <HH ol-g-^a} 200 ^fl*l 600 "C , 

NH 3 (Sfe N 2 /H 2 )£-^7HH 71 7^i4 ( N 2 0(£&^r 0 2 )^7Ha1 

RTPCrapid thermal process) #715.-1- o]-g-^ t$°- 650-950 °C , NH 3 &3)7] 

(HL^r N 2 /H 2 , N 2 0, 0 2 )<>1H 30^ 120£-# £SW?]7]^ ^sM^ 43* **fl 

<41> Aj-7] ^Tfll- ^isj^r 3=^1 £ 5 oflA| ^.^ ^-ol, #^-(106) 

4 #3 ^el^CPoly Si), e}bHt St 0 !— (TiN), 

M-°1^5r°l^(TaN), ^^^1(W), uj-o] EEj-ojc ( W N), A)ii)A r olj= 

(WSi), (RU), ^-Eflq-g- ^a)-o} = (Ru0 2 ), (Ir), 

^-A>ol^.( Ir o 2 ), MH^-(Pt)^ <E£r 3# ^*r*M 
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<42> ^7H^ «Vi). ^-O], ^6\] o]^- Ej-^f- ^-A] l4o]E^-ol= 7 fl 3^ A] 

3 ^ "c^H^r MPS £^ ^TTll^ B^fl- -%A] uMEEj-olJE. ^-^7> 

^ ^i-lHH(in-sitii) ^^7} *fl€-*H, 3# ^ ^ P 

f7M ? J *r #3\3<H| ^1*V MPS ^Aj-o. ^ m ^ flo^, 

MPS ^^oiofl ^#<^ 7>5I(bridge)# i*>^ «1M SHU (bit fail)* 

<43> se*!:, ^^IHfe MPS ^ #313.^ ft^-f- M-olEs|-o] = HT-^- 
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1020000080483 2001/11/2 

^l^ji u^, ^e)^ iif s#«Hr 71^1!- AV-g-sH MPS# <8 

Aj*Rr #7fl<2]-; ^"71 #7fl ^ofl P7> ^ 71^11- A>-g.£H MPSH^# ^ 

A^Kr ^741^-; ^>7l ;*l^<g ^ ^tf|iflollA-l E}%fl- ^-Al uHS^olJEL 

#31^; s&7] ^n-n A oHi ^#oi i^-^ f%*% s 

7l# Aj-g-^H #M ^1 H-°lMB]-ol= <§^Kr ^Tllfi]-; #71 #7fl ^ 

» ^A]*>^ cf^];^ AJ-71 ^41-^ Aj-H-ofl =4=^-g. Aj-*L ^-fr <S>8 

#3151 *}±r ^-Al M-o]E^-ol^ # ol-g-tt ^fl^Al 

2] 

^1 i *<M1 5a<H*l, -8-71 mps ^ #31, MPS 51^ ^tii, ^s^-i- #3-*Rr 

#31 g #« ^A] l4o]M2l-ol= #31* ^ Al^Efl^ollA-1 

^$<L5L *>fe ^-A] ^-0lM5}0]^ 7fl2lAlE-l^ <g^ 
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3] 

*fl 1 *J- *fl 2 %H1 5a°^, ^71 t}^- #^r°\) cflt £^ ^-1 

^ ^^e^oic (HF)7l . a>-§-*H ^l^f"* ^HJilS *fe 

4] 

#S^olc (HF)/ ^^ 7 | (H20); e>ol=^ l-^e}olc(HF)/^-^-^-^^(H 2 02), BOE, 
#S^o1c (HF )/o>^1ea>(ch 3 C00H)/^^5|-^4i(N02)S. zil-oll 

5] 

*fl 1 ^ SE^r *fl 2 ^"71 MPS* ^^Hr ^Hl A>-g-S]^ 

i^SRr 71^1 SiH 4 , Si 2 H 6) SlH 2 Cl 2 ^1 71^11- 
*l~g-^§- mZSLS. z>}±= 3r^# q-oiMej-oi^ a] Ei ^ wj-^. 
6] 

*fl 1 ^ Stt 2 ^1 , #7l MPS 5L^-§: -*Ul*Rr 

^^rl.O^O" 3 500 £s.(torr)S] , 500 vfl*] 1000°C^ ^r^HH ^ 
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1020000080483 #3 < U^\- 2001/11/2 
7] 

*fl 1 U- *11 2 ^ 9X°]*}, #7l <?l(P)ol if-^ 7l^S^ PH 3 7> 
13 t 1 * 8] 

*ll 7 %H1 S^i, A o v 7l PH 3 7> ^ 7)^)^ PH 3 /N 2 , PH3/H2, PH 3 

/Ar, PH 3 /SiH 4 ^°1H £^ *>M-^ 7l^# a>-§-^-# ^lo. jl Bj-n ^. 

9] 

(NH 3 ) 71 A>-g-*H *}*= ^ii"* ^1 4°lSe}oln ^ 

101 

afl 9 fl<H*1, Aj. 7 i ^j^g- f^*Kr ^-711^ 0.1 ifl*l 200 E = 

(torr)Sl <y-^ , 600 ifl*l 850°C^ ^r^H ^-^AS ^ f^f- ^-a] 

*ll 1 *J SE^f ^) 2 *<H1 ^^i, #71 5L^f>\±r &n ^71^^ ^ 

SjAlEl^ $# tij-^. 
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1020000080483 2001/11/2 
12] 

^ NH 3 (££^ N 2 /H 2 )^7] *H^i ^SM?1?1M-, N 2 0(HL^r 0 2 )^^7l <5> 

[^^J- 13] 

*fl 12 %H1 a-| , ^71 ^-Ai M-oiE^ojH. *^el #^ 

, 200 ^*1 600°C2l ^£0^ s^iS sj-fe ^-Al 

[^^J- 14] 

*ll 1 £fe ^| 2 ^1 a<>H, #7l Aj-«. ^^-(Poly Si), 

ElE]-^- i4°lM5l-ol = (TiN), flrlM- M-°]SbM:E. (TaN) , ^31(W), q-o] 
Sfil-ol^ (WN), ^€ ^s]AfolH (WSi), ^-tliq^- (RU), ^Eflq-g- ^-Afol = 
(Ru0 2 ), °le}-§- (Ir), ^H^CIr^), ^(Pt) ^S. o]^6\£ zl^a] 

aIU}^ ^ufo] £fe ^SS. f^AS ^ 
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15L 2] 
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[£ 4] 



104 




100 
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